Medicare data indicate an increase in colorectal cancer (CRC) screening using colonoscopy and a decline in fecal occult blood testing, flexible sigmoidoscopy, and double-contrast barium enema. Because of differences in the delivery of health care, this trend in use of colonoscopy in fee-for-service settings might not be paralleled in the Department of Veterans Affairs (VA).
clined from 8.3% to 3.6%; and double-contrast barium enema declined from 4.1% to 1.3%. The total use of screening colonoscopy procedures increased from 24 955 in 1998 to 55 199 in 2003, but the proportion of colonoscopy procedures performed for CRC screening purposes increased only slightly from 34.3% to 38.4%. In regression models adjusting for age, race, and sex, there was no consistent secular trend in the likelihood of undergoing screening colonoscopy for patients cared for in the VA health care system.
Conclusions:
Colorectal cancer screening has dramatically increased in the VA, but unlike in other practice settings, fecal occult blood testing is the dominant mode of screening. Although screening colonoscopy more than doubled in frequency, it constitutes a small proportion of the total CRC screening procedures used in the VA health care setting. Med. 2006; 166:2202 -2208 
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C O L O R E C T A L C A N C E R
(CRC) is one of the most common causes of cancer deaths in men and women. Although CRC is potentially preventable, it is estimated that 145 290 persons in the United States were diagnosed as having CRC and that 56 290 died from the disease in 2005. 1 The past 2 decades have witnessed important advances in our knowledge of the potential benefits of CRC screening. Fecal occult blood testing (FOBT) followed by colonoscopy in those with a positive test result was shown to reduce CRC mortality by 15% to 33% in several randomized controlled trials. [2] [3] [4] [5] Follow-up results 6 from 1 of these trials showed that FOBT also reduces CRC incidence. In addition, casecontrol studies 7, 8 have shown that sigmoidoscopy is associated with a 59% to 80% reduction in CRC mortality in the distal colon and rectum. Furthermore, the National Polyp Study, 9 a cohort study, showed that colonoscopic polypectomy is associated with a 76% to 90% reduction in CRC incidence compared with 3 reference populations.
In 1997, evidence-based CRC screening guidelines were published and endorsed by all the professional gastroenterology societies and the American Cancer Society, 10 and updated in 2003. 11 For average-risk individuals, beginning at the age of 50 years, the guidelines recommend a choice of 5 CRC screening methods: annual FOBT, flexible sigmoidoscopy (FS) every 5 years, annual FOBT combined with FS, colonos-copy every 10 years, or double-contrast barium enema (DCBE) every 5 years.
Because it is the most invasive and costly approach and because it is usually performed by specialists, until recently, colonoscopy was primarily used to screen highrisk individuals, for diagnostic purposes, or to follow up on abnormal results of other screening tests. However, there has been increasing interest in using colonoscopy for screening purposes because of its ability to examine the entire colon and to remove polyps at the same session. The guideline for CRC screening issued by the American College of Gastroenterology recommends colonoscopy as the best available CRC screening strategy. 12 In 2001, Medicare enacted coverage of screening colonoscopy in beneficiaries at average risk for the development of CRC. Medicare coverage decisions have an influence far beyond the Medicare population because such decisions often drive private insurer decisions. Previous studies [13] [14] [15] [16] [17] found a large increase in colonoscopy use for CRC screening after Medicare coverage was enacted. Studies 16, 17 have also shown a concomitant decline in the use of FOBT and DCBE.
It is unclear whether the national trends in the use of screening colonoscopy have affected the Department of Veterans Affairs (VA), which is the single largest health care provider in the United States. The frequency and temporal trends of CRC screening modalities in the VA are unknown and, because of organizational and financing differences, may differ from those of other health care systems. 18 The VA is the largest integrated health care system in the United States, with a medical care budget of $23.4 billion in fiscal year 2005. 19 The VA health care system cares for its enrollees in VA Medical Centers and VA Community-Based Outpatient Clinics, which employ salaried physicians. As opposed to Medicare feefor-service financing, there are no direct financial incentives for the use of colonoscopy procedures in the VA. By using national-level data, we investigated whether colonoscopy use increased disproportionately in the VA system and changes in rates of FS, DCBE, and FOBT use between October 1, 1998, and September 30, 2003.
METHODS
National inpatient and outpatient VA databases were searched for codes indicative of colonoscopy, FS, FOBT, and DCBE recorded during fiscal years 1998 to 2003. We included procedures for only VA users aged 49 to 75 years. These databases included VA Outpatient Clinic files, which contain information on outpatient clinic visits and procedures coded according to Current Procedural Terminology; each clinic stop could be associated with up to 15 diagnoses or procedures. We also used the VA Patient Treatment File, which contains hospital discharge records and up to 10 diagnostic codes, 5 operating room procedures, and 32 nonoperating room procedures coded according to the International Classification of Diseases, Ninth Revision, Clinical Modification.
The indications for CRC screening tests were classified as screening, diagnosis, or surveillance based on the predefined algorithm in Figure 1 . All FOBT procedures were designated as screening procedures. Flexible sigmoidoscopy and DCBE were considered diagnostic in the presence of specific conditions recorded within the year before the date of the procedure. They were considered to be surveillance procedures in the presence of a second set of prespecified conditions (coded as [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] . The remaining procedures were considered to be screening procedures. Colonoscopy was considered for CRC screening in the absence of conditions associated with diagnostic or surveillance indications and if no colonoscopy had been performed within the past 4 years.
Because of concerns of the accuracy of diagnosis and procedure codes for specifying procedural indications, we also conducted a medical record review study in a subset of colonoscopic procedures nested within the main study cohort to validate and refine the algorithm that was used. A review of procedure, pathology, and progress notes was performed by 2 boardcertified gastroenterologist investigators who were blinded to the designated status based on the VA administrative data sets. They categorized indications for procedures as screening, surveillance, or diagnostic. The predictive values of the database algorithm for identifying screening colonoscopy (compared with the medical record as a gold standard) were calculated. We also used the predictive values to perform a sensitivity analysis of the calculated proportions for screening colonoscopy.
The frequencies and proportions of the 4 types of CRC screening procedures, and of unique individuals undergoing these procedures, were calculated for each fiscal year. The tem- The mean age of patients undergoing screening with FOBT was higher than for the other modalities, and whites constituted a larger proportion of patients undergoing screening colonoscopy than those undergoing FOBT, FS, or DCBE ( Table 1) . Consistent with the demographics of the VA system, most procedures (97.0%) were conducted in men.
A multivariable logistic regression model indicated that among all CRC screening tests, the use of colonoscopy was independently associated with several factors ( Table 2) . Colonoscopy was positively associated with "other" race and with women (who were approximately 50% more likely to undergo screening colonoscopy than men). A bimodal age distribution was observed, with colonoscopy as the more likely screening modality for persons between the ages of 49 and 55 years and for those 65 years and older than for those between the ages of 55 and 64 years. Although the odds of undergoing colonoscopy were greater from 1999 through 2002 than in 1998, there was no significant difference between 1998 and 2003 ( Table 2) .
The number of colonoscopy procedures performed each year for any reason increased from 72 471 to 143 860, but the proportion of these used for screening colonoscopy increased slightly from 34.3% in 1998 to 38.4% in 2003 (Figure 3) . Patients undergoing screening colonoscopy were approximately 2 years younger than those undergoing colonoscopy for other indications ( Table 3) . There were also fewer whites among those undergoing screening colonoscopy than other indications; however, many patients had the race variable uncoded. In a multivariable analysis, the adjusted odds of screening colonoscopy compared with surveillance or diagnosis decreased by approximately 17% between 1998 and 2003 ( Table 4) . Again, a bimodal age distribution was seen in which, among all colonoscopies, a colonoscopy was more likely to be performed for CRC screening purposes in persons aged 49 to 54 and 70 to 75 years (compared with those aged 55-59 and 60-64 years). Black patients were more likely, and members of other racial groups were less likely, to undergo colonoscopy for screening purposes than white patients. Last, women were 37% more likely to undergo a colonoscopy for screening purposes than for other indications.
A total of 303 medical records of unique patients with colonoscopy performed at the Michael E. DeBakey VA Medical Center, between October 6, 1999, and September 30, 2003 , were identified at random using a computergenerated algorithm, and reviewed from the national databases (ie, a subset from the main study cohort). Agreement between the 2 reviewers was achieved in 92.0% of cases, and differences were resolved by discussion. We calculated that the algorithm has approximately 70.1% sensitivity and 71.6% specificity to define screening colonoscopy. The findings of medical record review were then applied in a sensitivity analysis to recalculate the estimated annual frequency of screening colonoscopy. Apart from reducing the total number of screening colonoscopies by up to 25%, changing the definition of screening colonoscopy had little effect on the observed trends (Figure 4) .
COMMENT
We found that CRC screening has dramatically increased between 1998 and 2003. However, in contrast to another report 20 that showed a decline in FOBT and an increase in endoscopic screening over time, FOBT has remained the dominant mode of screening in the VA. In fact, the proportion screened with FOBT has actually increased over time. Although screening colonoscopy more than doubled in frequency, it still constitutes a small proportion of CRC screening. Overall, there was no significant difference in the likelihood of undergoing screening colonoscopy between 1998 and 2003.
For a variety of reasons, colonoscopy has been proposed as the CRC screening test of choice. Fecal occult blood testing has been criticized for its lack of sensitiv- ity, 21 especially if performed on rectal examination and not serially, and for its lack of specificity. 22 In addition, CRC screening methods that focus on the distal colon, such as sigmoidoscopy, will fail to detect proximal adenomas and cancers. Also, many patients with proximal lesions do not have an index lesion in the distal colon that would lead to a colonoscopy. 23, 24 Prior studies, including population-based analyses, 25, 26 have reported an increase in the occurrence of proximal CRC over time, which may be because of a relative decrease in the incidence of left-sided CRC. In addition, a study 27 of Medicare beneficiaries diagnosed as having CRC during 1987 reported that the proportion of individuals with rightsided CRC increased with age.
Presumably in part because of recognition of the superiority of colonoscopy in detecting polyps and the limitations of other screening procedures, reports from the Medicare population 17 and endoscopic databases [13] [14] [15] have all documented temporal increases in colonoscopy as a screening modality. The predominant use of FOBT for CRC screening in the VA contrasts to the findings of Medicare *Data are given as number (percentage) of each group. Percentages may not total 100 because of rounding. The mean (SD) age of those undergoing screening colonoscopy was 62.3 (7.6) years; diagnostic colonoscopy, 63.2 (7.9) years; and surveillance colonoscopy, 64.3 (7.3) years.
studies. The explanation and the consequences of this difference are unclear and deserve further study. Based on recommendations from various organizations, the Veterans Health Administration 28 recommends the following:
all eligible veterans at average or high risk for CRC need to be offered CRC screening. Given that each modality has advantages and disadvantages and that none has clearly been proven to be superior, the choice of specific screening strategy (absent medical contraindications to a particular method) needs to be based on patient preferences. The practitioner may recommend any one of the five screening options, but the veteran has the option of rejecting the recommended method and instead choosing one of the five alternatives, or none of the alternatives.
The degree or the quality to which this policy is applied in practice is unknown. To our knowledge, there is no universally adopted mechanism of offering the pros and cons of screening choices to the patient in an impartial way (eg, a booklet) before discussion with the provider.
Possible explanations for the disproportionate use of FOBT include specific local VA policy that endorsed FOBT, limited availability of more invasive tests, and inadequate number of VA colonoscopists. More resources are likely to be needed to implement colonoscopy screening compared with FOBT. There are tradeoffs involved with all CRC screening methods, and individuals have different preferences for screening methods. Thus, use is likely to be maximized if individuals can make informed choices about their preferred screening method. Indeed, VA patients who are also Medicare eligible may be obtaining their screening colonoscopy procedures and other services outside the VA under Medicare financing. Last, because the study only included data through 2003, it is possible that by 2006 much more screening colonoscopy is being done through the VA.
Although not addressed directly in this study, the findings are relevant to the issue of current and future endoscopic capacity in the VA. Limited endoscopic capacity in the VA is an explanation of these findings that needs to be examined. Given the substantial number of nonscreening colonoscopies, presumably many colonoscopies are being generated because of positive results on less invasive testing, such as FOBT. In addition, many surveillance colonoscopies are being done. It is not clear whether an FOBT-based program will in the long run result in a reduction of endoscopic procedures. The number of VA users between the ages of 49 and 75 years has increased by more than 55% between 1998 and 2003 ( Table 5) . Colorectal cancer screening was conducted in 19% to 31% of registered VA users in any given year during the study period. Although a significant proportion of VA users may receive additional health care elsewhere, under Medicare financing, 29 and another undefined proportion might have a comorbidity that obviated the need for CRC screening, it is still likely that a substantial number of VA users will be subjected to CRC screening in VA facilities.
Apart from the advantages of colonoscopy previously described, the effectiveness of an FOBT-based Abbreviations: See Table 2 . screening program in clinical settings (as opposed to clinical trials) is unclear. 18 The predominant use of FOBT for CRC screening in the VA, while strikingly different from other health care systems in the United States, may not necessarily lead to worse outcomes in terms of CRCrelated incidence and mortality. It does, however, call for closer examination of the process and outcomes of this practice in VA settings.
We recognize several potential limitations of this study. First, the accuracy of procedural codes for CRC screening tests in general or in the VA system in particular has not been extensively validated. In studies 30, 31 of inpatient claims, the accuracy of endoscopic procedure coding has been high, although analogous data for outpatient procedures or nonendoscopic tests are not available. However, the accuracy of procedural codes in general is thought to be high. 32, 33 Second, we limited the age of the study population to 49 to 75 years in an attempt to target guidelines concordant to the study population. The study did not address CRC screening that is likely to occur to some extent outside the bounds of guidelines. Third, we used a logical algorithm to define the indications for the procedures based on our understanding of the clinical scenarios surrounding these procedures. We tested the validity of the algorithm for screening colonoscopy against information obtained from medical records, and we found the algorithm to be of acceptable accuracy. We also allowed for variations in the definition of screening colonoscopy based on the findings of the validation study. These sensitivity analyses had little effect on the overall observed trends. Whether the timing and indications of these procedures are appropriate given the findings on the previous examination cannot be addressed from the present study.
In summary, we have reported temporal trends in CRC screening procedure use in the national VA system that are somewhat different from findings of non-VA systems. Although the overall use of screening seems to have increased, it is most accounted for by increments in the use of FOBT. We speculate that some of these differences may be accounted for by patient preferences and characteristics of the health care systems, including endoscopic capacity and financial incentives. 33 Further studies should elucidate the underlying reasons for these differences and compare patient outcomes across systems. Role of the Sponsor: The funding bodies had no role in data extraction and analyses, in the writing of the manuscript, or in the decision to submit the manuscript for publication.
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